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Field of the Invention 

The present invention relates to a flip-chip type 
semiconductor device obtained by mounting a semiconductor 
chip on a multi-layered wiring substrate and a manufacturing 
method of the same and, more particularly, to a flip-chip 
type semiconductor device which can be recycled, has high 
mounting reliability, and can be manufactured at a low cost 
and a method of manufacturing the same. 
Description of the Related Art 

FIG. 1A is an illustration showing a conventional 
flip-chip type semiconductor device, and FIG. IB is an 
illustration showing a mounting state of a conventional 
flip-chip type semiconductor device. 

As shown in FIG. 1A, in a conventional flip-chip type 
semiconductor device 100, projecting solder bumps 101 
consisting of a solder or a metal material such as Au or an 
Sn-Ag-based alloy are formed on external terminals which are 
provided in area array arrangement on a peripheral portion 
or an active region of a chip. 

The flip-chip type semiconductor . device 100 is mounted 
on a multi-layered wiring substrate 102 (mounting substrate) 
on which electrode pads (not shown) are formed in the same 
pattern as the bump arrangement pattern of the flip-chip 
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type semiconductor device 100 on the side of an end user. 
When the flip-chip type semiconductor device 100 is mounted 
on the multi-layered wiring substrate 102, if a bump 
material is a solder, the flip-chip type semiconductor 
5 device 100 is mounted by an IR reflow (infrared reflow) 
process using a flux. 

However, after the conventional flip-chip type 
semiconductor device 100 is mounted on the multi-layered 
wiring substrate 102, due to incoincidence (mismatch) 

10 between linear expansion coefficients of the multi-layered 
wiring substrate 102 and the flip-chip type semiconductor 
device 100, especially, the temperature cycle 
characteristics of the mounting reliability are degraded 
disadvantageously . In order to solve the problem, the 

15 following measure is conventionally performed. 

In order to make the linear expansion coefficient of 
the multi-layered wiring substrate close to the linear 
expansion coefficient of silicon, a ceramic-based material 
such as A1N, mullite, or glass ceramics which is 

20 substantially expensive among a material is used to minimize 
the mismatch between the linear expansion coefficients, 
thereby performing an attempt to improve the mounting 
reliability. This attempt is effective from the viewpoint 
of improvement in mounting reliability. However, since the 

25 expensive ceramic-based material is used as the material of 
the multi-layered wiring substrate, the application of the 
measure is limited to a super computer, a large-scale 
computer, or the like which is generally maximally expensive. 
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In contrast to this, in recent years, the following 
technique is proposed. That is, an under fill resin is 
arranged between a semiconductor chip and a multi-layered 
wiring substrate which is relatively low in cost and which 
5 uses an organic material having a large linear expansion 
coefficient to construct a flip-chip semiconductor device, 
so that mounting reliability can be improved. In this 
manner, the under fill resin is arranged between a 
semiconductor chip and a multi-layered wiring substrate 

10 using an organic material, so that a shearing stress acting 
on a bump joint portion existing between the semiconductor 
chip and the multi-layered wiring substrate using the 
organic material is dispersed, and the mounting reliability 
can be improved. When the under fill resin is interposed 

15 between the semiconductor chip and the multi-layered wiring 
substrate using the organic material, a multi-layered wiring 
substrate using an inexpensive organic material can be used. 

However, in this conventional technique, when a void 
exists in the under fill resin, or when the adhesive 

20 characteristics of an interface between the under fill resin 
and the semiconductor chip and an interface between the 
under fill resin and the multi-layered wiring substrate 
using an organic material are poor, in a moist absorption 
reflow process of a product, a peeling phenomenon occurs on 

25 the interface, and a defective product is manufactured 
disadvantageously . For this reason, the conventional 
technique cannot reliably advance a reduction in cost of a 
flip-flop type semiconductor device. 
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In addition, since a flip-chip type semiconductor chip 
is generally used in an LSI having high performance, the 
products itself is expensive. Therefore, when a portion 
except for the semiconductor chip is defective in an 
5 electric selection process performed after the flip-chip 

type semiconductor chip is mounted on a multi-layered wiring 
substrate, non-defective semiconductor chip must be recycled. 
However, when an under fill resin is interposed between the 
semiconductor chip and the multi-layered wiring substrate 

10 using an organic material, the semiconductor chip cannot be 
recycled. In this case, since peripheral devices including 
the multi-layered wiring substrate using the organic 
material become defective, a reduction in cost can hardly be 
always advanced by using the multi-layered wiring substrate 

15 using the organic material. 

On the other hand, when a ceramic-based multi-layered 
wiring substrate is used in a semiconductor chip, the linear 
expansion coefficient of the ceramic-based material is 
optimized to eliminate the necessity of an under fill resin. 

20 For this reason, a recycle process for a non-defective 
semiconductor chip can be relatively made easy. 

FIG. 2A is an illustration showing a removing method 
of a flip-chip type semiconductor device, and FIG. 2B is an 
illustration showing the flip-chip type semiconductor device 

25 after the removal. When a semiconductor device 100 is to be 
recycled, a heating absorption tool 103 absorbs the 
semiconductor device 100 by sucking the semiconductor device 
100 by means of a vacuum device (not shown) connected to an 
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exhaust pipe 104 formed in the heating absorption tool 103, 
and the semiconductor device 100 is heated to a high 
temperature by a heater 105 to melt solder bumps 101 on the 
rear surface of the semiconductor device 100, thereby 
5 drawing the semiconductor device 100 from the multi-layered 
wiring substrate 102. In this manner, the non-defective 
semiconductor device 100 can be removed. 

However, when the semiconductor device 100 is removed, 
the semiconductor device 100 is heated to a high temperature. 

10 For this reason, a passivation film consisting of a 

polyimide (PI) -based organic material or an inorganic 
material such as SiO and formed to protect the solder bumps 
101a of the removed semiconductor device 100 or the barrier 
metal joint portion between the solder bumps 101 and the 

15 semiconductor device 100, and the active region of the 

semiconductor device 100 is damaged. For this reason, the 
non-defective semiconductor chip may be defective. In this 
manner, due to the above-described problem, it is difficult 
to recycle a non-defective flip-chip type semiconductor chip 

20 in the conventional technique. 

SUMMARY OF THE INVENTION 
It is an object of the present invention to provide a 
flip-chip type semiconductor device which can be recycled, 
25 has high mounting reliability, and can be manufactured at a 
low cost and a method of manufacturing the same. 

A flip-chip type semiconductor device according to the 
present invention includes a semiconductor substrate, a pad 
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electrode formed on the semiconductor substrate, an 
insulating film formed on the entire surface of the 
semiconductor substrate to be opened above the pad electrode, 
a wiring portion patterned on the pad electrode and the 
5 insulating film, an electrode formed on the wiring portion, 
a metal bump formed on the electrode, a support plate in 
which holes each having a diameter larger than the diameter 
of the metal bump are formed at positions adjusted to the 
metal bumps and which is arranged such that the metal bumps 

10 project with an appropriate interval above the semiconductor 
substrate, and an insulating resin layer formed to bury the 
electrode between the semiconductor substrate and the 
support plate. 

In the present invention, since the insulating resin 

15 layer is formed on the semiconductor substrate, even though 
a thermal stress or a mechanical stress acts on the metal 
bump, the stress acting on the metal bump can be moderated 
by the elasticity of the insulating resin layer. For this 
reason, an active region or the like formed on the 

20 semiconductor substrate can be more protected, and the 

mounting reliability of the semiconductor device is improved. 
In addition, since an under fill resin is not used unlike a 
conventional device, the semiconductor device can be 
recycled without damaging peripheral devices including the 

25 multi-layered wiring substrate. Furthermore, since the 
metal bump is formed on the electrode buried in the 
insulating resin layer to project from the surface of the 
support plate, the height between the semiconductor 
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substrate and the metal bump can be increased. For this 
reason, when the semiconductor device is mounted on a multi- 
layered wiring printed board or the like, a standoff height 
which is the interval between the semiconductor substrate 
5 and the multi-layered wiring printed board can be increased. 
Therefore, when the semiconductor substrate and the multi- 
layered wiring printed board are offset due to the mismatch 
between the linear expansion coefficients of the 
semiconductor substrate and the multi-layered wiring printed 

10 board, the offset can be reduced. Especially the 
temperature cycle characteristics of the mounting 
reliability can be improved. 

In the present invention, the periphery of the joint 
portion between the metal bump and the electrode is 

15 preferably covered with the insulating resin layer. In this 
manner, since the joint portion between the metal bump and 
the electrode is reinforced, the mechanical strength of the 
joint portion of the metal bump is improved to improve 
protection properties against an external stress. 

20 Furthermore, in the present invention, for example, 

the support plate can be made of a conductive material, an 
insulating film and a metal film can be formed on the 
support plate in the order named, and a metal bump, having a 
ground potential, of the metal bumps can be connected to the 

25 metal film with a conductive adhesive agent. For example, 
the support plate can be made of an insulating material, a 
metal film can be formed on the surface of the support plate, 
and a metal bump, having a ground potential, of the metal 
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bumps can be connected to the metal film with a conductive 
adhesive agent. In this manner, since the metal film can be 
used as a GND plane function, the following electric 
characteristics can be improved. That is, a GND inductance 
5 in a package form can be reduced, EMI (Electromagnetic wave 
impedance) shield effect can be improved, and crosstalk 
noise can be reduced. 

In addition, in the present invention, the insulating 
resin layer preferably contains at least one resin selected 

10 from the group consisting of an epoxy-based resin, a 

silicon-based resin, a polyimide-based resin, a polyolefin- 
based resin, a cyanate ester-based resin, a phenol-based 
resin, a naphthalene-based resin, and a f luorene-based resin. 
In addition, in the present invention, the insulating 

15 film can be made of a photosensitive material. Further, the 
insulating film preferably has a thermal decomposition 
temperature of 200°C or more. 

In a method of manufacturing a flip-chip type 
semiconductor device according to the present invention, a 

20 pad electrode is formed on a semiconductor substrate. An 
insulating film is formed on the entire surface of the 
semiconductor substrate, and the part of the insulating film 
that is on the pad electrode is removed to form an opening. 
A metal thin film layer is formed on the entire surface of 

25 the semiconductor substrate and the metal thin film layer is 
patterned to form a wiring portion. A resist film is formed 
on the entire surface of the semiconductor substrate. The 
resist film is patterned to remove the resist film on the 
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wiring portion, and an electrode is formed in the opening. 
A metal bump is formed on the electrode. A support plate is 
arranged above the semiconductor substrate with an 
appropriate interval between the support plate and the 
5 semiconductor substrate. In the support plate , holes each 
having a diameter larger than the diameter of the metal bump 
are formed at positions adjusted to the positions where the 
metal bumps are arranged. An insulating resin is injected 
between the semiconductor substrate and the support plate. 

10 In the present invention, since packages can be 

manufactured by the process in the state of a semiconductor 
device, the number of steps can be considerably reduced in 
comparison with a packaging method in which packages are 
manufactured from a conventional state of small pieces so 

15 that the cost can be considerably reduced. 

In the present invention, the support plate can be 
made of a conductive material, an insulating film and a 
metal film can be formed on the support plate in the order 
named, and a conductive adhesive agent can be buried into 

20 the hole of the support plate located at the metal bump, 
having the ground potential, of the metal bumps. 

Furthermore, the present invention preferably includes 
the step of burying a conductive adhesive agent into the 
hole of the support plate located at the metal bump, having 

25 the ground potential, of the metal bumps when the support 
plate is made of an insulating material and a metal film is 
formed on the surface of the support plate. 

Still furthermore, in the present invention, the step 



- 10 - 



of arranging the support plate above the semiconductor 
substrate is to place the support plate on jigs arranged at 
both the ends of the semiconductor substrate and each having 
an appropriate interval thickness. 

5 

BRIEF DESCRIPTION OF THE DRAWINGS 
FIG, 1A is an illustration showing a conventional 
flip-chip type semiconductor device , and FIG. IB is an 
illustration showing a mounting state of a conventional 
10 flip-chip type semiconductor device; 

FIG. 2A is an illustration showing a method of 
removing a flip-chip type semiconductor device , and FIG. 2B 
is an illustration showing the flip-chip type semiconductor 
device after the removal; 
15 FIG. 3 is a sectional view showing a flip-chip type 

semiconductor device according to the first embodiment of 
the present invention; 

FIG. 4 is an enlarged view of a section A in FIG. 3; 
FIGS. 5A and 5B are sectional views sequentially 
20 showing the steps in a method of manufacturing a flip-chip 
type semiconductor device according to this embodiment; 

FIGS. 6A to 6C are sectional views sequentially 
showing the steps next to the steps in FIGS. 5A and 5B; 
FIGS. 7A to 7C are sectional views sequentially 
25 showing the steps next to the steps in FIGS. 6A to 6C; 

FIGS. 8A to 8C are sectional views sequentially 
showing the steps next to the steps in FIGS. 7A to 7C; 
FIGS. 9A to 9C are sectional views sequentially 
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showing the steps next to the steps in FIGS. 8A to 8C; 

FIGS. 10A and 10B are sectional views sequentially 
showing the steps next to the steps in FIGS. 9A to 9C; 

FIGS. 11A and 11C are sectional views sequentially 
5 showing the steps next to the steps in FIGS. 10A and 10B; 

FIGS. 12A and 12B are sectional views sequentially 
showing the steps next to the steps in FIGS. 11A and 11B; 

FIGS. 13A and 13B are sectional views sequentially 
showing the steps next to the steps in FIGS. 12A and 12B; 
10 FIG. 14 is a sectional view sequentially showing the 

step next to the steps in FIGS. 13A and 13B; 

FIG. 15 is a sectional view showing a flip-chip type 
semiconductor device according to the second embodiment of 
the present invention; 
15 FIGS. 16A and 16B are sectional views sequentially 

showing steps in a manufacturing a flip-chip type 
semiconductor device according to the second embodiment of 
the present invention; and 

FIGS. 17A and 17B are sectional views sequentially 
20 showing the steps next to the steps in FIGS. 16A and 16B. 

DESCRIPTION OF THE PREFERRED EMBODIMENT 
A flip-chip type semiconductor device according to an 
embodiment of the present invention and a method of 
25 manufacturing the same will be described below with 
reference to the accompanying drawings. FIG. 3 is a 
sectional view showing a flip-chip type semiconductor device 
according to the first embodiment of the present invention , 
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and FIG. 4 is an enlarged view of a section shown by two-dot 
chain line A in FIG. 3. In the flip-chip type semiconductor 
device of this embodiment, pad electrodes 2 are formed on 
the semiconductor substrate 1 as external terminal 
5 electrodes such that the pad electrodes 2 are located on the 
peripheries of chips in units of chips. The portion of the 
semiconductor substrate 1 that is between the pad electrodes 
2 serves as an active region la. A passivation film 3 is 
formed on the active region la and an outer edge portion of 
10 the semiconductor substrate 1. An insulating resin layer 4 
for protecting a re-wiring layer is formed on the 
passivation film 3. An opening 6 is formed above the pad 
electrode 2. 

A pad electrode adhesive metal film 7, a plating feed 
15 layer metal film 8, and a Cu plating layer 11 are 

sequentially formed as a wiring layer on the pad electrode 2 
and the insulating resin layer 4 in the order named. This 
wiring layer is patterned like a re-wiring pattern to form a 
re-wiring pattern portion 11a. In the re-wiring pattern 
20 portion 11a, an external terminal forming land portion lib 
is formed. 

A metal post electrode 15 is formed on the external 
terminal forming land portions lib located on the active 
region la. A solder bump 16 is formed on each of the metal 
25 post electrode 15. As shown in FIG. 4, a support plate 17 
in which a hole having a diameter larger than the diameter 
of the solder bump 16 is formed at a position adjusted to 
the solder bump 16 is formed with an appropriate interval to 
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the semiconductor substrate 1 such that the solder bump 16 
projects from the support plate 17. An insulating resin 
layer 20 is formed between the support plate 17 and the 
semiconductor substrate 1 to buffer a stress acting on the 
5 solder bump 16. The electrodes 2 are connected to 

corresponding electrodes of a mounting substrate through the 
solder bumps 16. 

In this embodiment, the insulating resin layer 20 is 
formed on the passivation film 3 of the flip-chip type 

10 semiconductor device. For this reason, when a 

heating absorption tool is used to recycle a semiconductor 
device as described above, even though a thermal stress and 
a mechanical stress act on the solder bump 16, these 
stresses are buffered by the elasticity of the insulating 

15 resin layer 20, and the passivation film 3 and the active 

region la are protected effectively more than a conventional 
semiconductor device, so that mounting reliability is 
improved. Therefore, a flip-chip type semiconductor device 
which can be recycled can be provided. In addition, since 

20 an under fill resin is not used unlike a conventional device, 
the semiconductor device can be recycled without damaging 
peripheral devices or the like including a multi-layered 
wiring substrate. 

In this embodiment, since the solder bump 16 which is 

25 formed to be mounted on a printed wiring board on an end 
user side is formed on the metal post electrode 15 
surrounded by the insulating resin layer 20, a standoff 
height can be increased. For this reason, when heat or the 
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like is applied to the semiconductor device while the 
semiconductor device is mounted on the multi-layered wiring 
printed board, even though the semiconductor substrate 1 and 
the multi-layered wiring printed board are offset due to the 
5 mismatch between the linear expansion coefficients of the 
semiconductor substrate 1 and the multi-layered wiring 
printed board, the offset can be reduced. Therefore, a 
stress acting on the solder bump 16 can be reduced, and 
peeling or the like of the substrate can be prevented. In 
10 this manner, the mounting reliability can be improved. In 
particular, temperature cycle characteristics can be 
improved . 

In addition, in this embodiment, since the lower 
portion of the solder bump 16 formed on the metal post 

15 electrode 15 and the periphery of the joint portion between 
the solder bump 16 and the metal post electrode 15 are 
covered with an insulating resin, the joint portion between 
the metal post electrode 15 and the solder bump 16 is 
reinforced by the insulating resin layer 20, the mechanical 

20 strength of the solder bump 16 itself and the protection 
effect against an external stress are improved due to the 
reinforcement effect by this resin layer 20. For this 
reason, the mounting reliability for a board in a final 
package form is improved. In this manner, in this 

25 embodiment, the standoff height can be increased, and a 

stress buffer effect obtained by the insulating resin layer 
20 can be added. For this reason, since a stress acting on 
the solder bump 16 can be more moderated, a flip-chip type 
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semiconductor device having high mounting reliability can be 
provided . 

A method of manufacturing a flip-chip type 
semiconductor device according to the embodiment of the 
5 present invention will be described below. FIGS. 5A and 5B, 
FIGS. 6A to 6C, FIGS. 7A to 7C, FIGS. 8A to 8C, FIGS. 9A to 
9C, FIGS. 10A and 10B, FIGS. 11A and 11B, FIGS. 12A and 12B, 
FIGS. 13A and 13B, and FIG. 14 are sectional views 
sequentially showing steps in the method of manufacturing a 

10 flip-chip type semiconductor device according to the 
embodiment of the present invention. 

As shown in FIG. 5A, on the semiconductor substrate 1, 
as external terminal electrodes, the pad electrodes 2 made 
of, e.g., Al, Cu, or the like are formed in units of 

15 semiconductor chips to be located at the outer peripheries 
of the semiconductor chips. The passivation film 3 made of, 
e.g., an inorganic material such as Si0 2 or an organic 
material such as polyimide is formed on the outer 
peripheries of the pad electrodes 2 and the active region la. 

20 As shown in FIG. 5B, the insulating resin layer 4 

consisting of, e.g., an organic material such as polyimide 
is formed on the pad electrodes 2 and the passivation film 3. 
By the insulating resin layer 4, a function for protecting a 
re-wiring layer (which will be formed later) is achieved. 

25 If the insulating resin layer 4 contains a material 

including a thermosetting component, the cross-linking 
reaction of the resin component is advanced, and a heating 
process is performed at a predetermined temperature to 
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obtain a physical value. As the material of the insulating 
resin layer 4, a resin material having a thermal 
decomposition temperature of 200°C or more is preferably 
used. When the thermal decomposition temperature of the 
5 insulating resin layer 4 is 200°C or more, during formation 
of the solder bump 16 , the connection between the pad 
electrodes 2 and the Cu plating layer 11 is not prevented by 
thermal decomposition occurring when the insulating resin 
layer 4 is heated to 200°C and reflowed. 

10 As shown in FIG. 6A, a photoresist film 5 is formed on 

the insulating resin layer 4. 

As shown in FIG. 6B, exposure and development are 
applied to the photoresist film 5 by, e.g. f a 
photolithographic method to pattern the photoresist film 5, 

15 thereby forming an opening 5a at a position adjusted to the 
pad electrode 2 . 

As shown in FIG. 6C, the insulating resin layer 4 is 
removed by, e.g., an etching method or the like by using the 
photoresist film 5 as a mask to form an opening 6 reaching 

20 the pad electrodes 2. 

As shown in FIG. 7A, the photoresist film 5 is removed 
by peeling. When the insulating resin layer 4 is made of a 
photosensitive material, the photoresist film 5 need not be 
formed, and the exposure and developing processes may be 

25 directly performed to the insulating resin layer 4 to 

pattern the insulating resin layer 4, thereby forming the 
opening 6. 

As shown in FIG. 7B, a pad electrode adhesive metal 
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film 7 made of a metal or alloy such as a Ti-based alloy or 
Cu is formed by, for example, a sputtering method or the 
like on the entire surface of the semiconductor substrate 1 
as an underlying metal thin film layer of the re-wiring 
5 layer. The pad electrode adhesive metal film 7 preferably 
has good adhesive properties to the material of the pad 
electrodes 2, small metal diffusion between the film 7 and 
the electrode 2, and good adhesive properties to the 
insulating resin layer 4. 

10 As shown in FIG. 7C, the plating feed layer metal film 

8 which functions as a plating feed layer for a re-wiring 
layer and has a low electric resistance property is formed 
on the metal film 7 by, e.g., a sputtering method or the 
like. The plating feed layer metal film 8 is made of, e.g., 

15 a metal material such as Cu. 

As shown in FIG. 8A, a photoresist film 9 is formed on 
the entire surface of the plating feed layer metal film 8 to 
form a re-wiring layer by an electrolytic plating process. 
As shown in FIG. 8B, the resultant structure is 

20 exposed and developed by, e.g., a photolithographic method 
to expose the plating feed layer metal film 8 of only a 
portion corresponding to the re-wiring pattern portion 11a 
to pattern the photoresist film 9. In this manner, a resist 
residual portion 10 is left on the plating feed layer metal 

25 film 8. 

As shown in FIG. 8C, the Cu plating layer 11 is formed 
on the plating feed layer metal film 8 by, e.g., an 
electrolytic Cu plating process. In this manner, a wiring 
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layer constituted by the pad electrode adhesive metal film 7 , 
the plating feed layer, metal film 8, and the Cu plating 
layer 11 is formed. This wiring layer is formed like a re- 
wiring pattern. The external terminal forming land portion 
5 lib is formed in the re-wiring pattern portion 11a. 

As shown in FIG. 9A, the resist residual portion 10 
subjected to the pattern process is removed to form an 
opening 12 in the Cu plating layer 11, thereby exposing the 
plating feed layer metal film 8. 

10 As shown in FIG. 9B, a photoresist film 13 having a 

large thickness is formed on the entire surface of the 
semiconductor substrate 1 . 

As shown in FIG. 9C, the photoresist film 13 is 
exposed and developed to. partially remove the photoresist 

15 film 13, and an opening 14 is formed to expose the external 
terminal forming land portion lib. At this time, when the 
developing properties of the photoresist film 13 are poor, 
good developing properties may be secured by performing a 
dry etching process using a plasma surface processing 

20 technique to the photoresist film 13. 

As shown in FIG. 10A, the plating feed layer metal 
film 8 is used as a feed layer, the metal post electrode 15 
consisting of a metal material such as Cu or Ni is formed in 
the opening 14 opened on the external terminal forming land 

25 portion lib. At this time, when a variation in the heights 
of the formed metal post electrodes 15 is large, a dummy 
solid pattern may be added at the outer periphery of the 
semiconductor substrate 1 to achieve a means for uniforming 
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a cathode current density distribution in an effective 
region of the semiconductor substrate 1. 

As shown in FIG. 10B, the photoresist film 13 is 
subjected to a removing process to expose the metal post 
5 electrode 15 formed on the external terminal forming land 
portion lib. 

As shown in FIG. 11A, by using the Cu plating layer 11 
as a mask, the plating feed layer metal film 8 on the bottom 
of the opening 12 is removed by using, e.g., a wet etching 

10 method or a dry etching method. 

As shown in FIG. 11B, by using the Cu plating layer 11 
as a mask, the pad electrode adhesive metal film 7 on the 
bottom of the opening 12 can be subjected to a removing 
process to electrically insulate the re-wiring pattern 

15 portions 11a from each other. 

As shown in FIG. 12A, a flux is supplied onto the 
metal post electrode 15, and a solder ball (not shown) is 
mounted and subjected to heating reflow to form the solder 
bumps 16 on the electrodes 15 as external terminals. At 

20 this time, when the activity of the flux is high, after the 
solder bump 16 is formed, the flux is preferably washed to 
secure the cleanness of the sample. 

As shown in FIG. 12B, height adjustment jigs 19 each 
having a predetermined height are arranged on both the sides 

25 of the semiconductor substrate 1, and the support plate 17 
in which holes each having a diameter larger than that of 
the solder bump 16 are formed in the same pattern as the 
arrangement pattern of the solder bumps 16 is arranged on 
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the height adjustment jigs 19 such that the support plate 17 
and the inner peripheral surfaces of the holes are not in 
contact with the metal post electrodes 15 and the solder 
bumps 16. In this manner, an insulating resin can be filled 
5 to reach the periphery of the metal post electrode 15 and 
the joint portion between the solder bump 16 and the metal 
post electrode 15 and to have a predetermined thickness. 
Note that a resin injection portion 18 for injecting an 
insulating resin is formed in the support plate 17 in 
10 advance. As the material of the support plate 17, any one 
of a conductive material and an insulating material may be 
used. 

As shown in FIG. 13A, an insulating resin is injected 
from the resin injection portion 18 formed in the support 

15 plate 17 to fill a portion between the support plate 17 and 
the semiconductor substrate 1 with the insulating resin, 
thereby forming an insulating resin layer 20. In this 
manner, the periphery of the metal post "electrode 15 and the 
joint portion between the solder bump 16 and the metal post 

20 electrode 15 are covered with the insulating resin. 

As shown in FIG. 13B, the height adjustment jigs 19 
arranged at the ends of the semiconductor substrate 1 are 
removed. The insulating resin layer 20 to be injected is 
made of, e.g., a thermosetting resin, the resin may be 

25 hardened (cured) under predetermined conditions. 

As shown in FIG. 14, a disassembling process for 
cutting the semiconductor substrate 1 into semiconductor 
chips by a dicing blade 21 to change from the state of the 
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semiconductor substrate 1 to the state of the semiconductor 
chips is performed. In this manner, a flip-chip type 
semiconductor device as shown in FIG. 3 can be manufactured. 
In this embodiment, since respective packages can be 
5 manufactured by the processes in the state of the 

semiconductor substrate 1, the number of steps can be 
considerably reduced in comparison with a conventional 
packaging method for manufacturing packages from the state 
of small pieces, and the cost can be considerably reduced. 

10 The second embodiment of the present invention will be 

described below. FIG. 15 is a sectional view showing a 
flip-chip type semiconductor device according to the second 
embodiment of the present invention. The same reference 
numerals as in FIGS. 3 and 4 denote the same parts in FIG. 

15 15, and a description thereof will be omitted. 

In this embodiment, in comparison with the first 
embodiment, an insulating layer (not shown) made of, i.e., 
polyimide is formed on a support plate 17a, and a metal foil 
layer 30 made of, e.g., Cu is formed on the insulating layer. 

20 The metal foil layer 30 is arranged like a conductive 

pattern. The second embodiment is the same as the first 
embodiment except for the following configuration. That is, 
of solder bumps 16a, 16b, and 16c, the solder bump 16a 
serving as a GND external terminal is connected to the metal 

25 foil layer 30 on the support plate 17a by burying a hole 
with a conductive adhesive agent 31. It is determined in 
advance on the stage of design for a semiconductor element 
that the solder bumps 16a, 16b, and 16c formed on a metal 
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post electrode 15 serve as a GND external terminal, a Sig 
(signal) external terminal, and a power supply external 
terminal which are electric functions of the external 
terminals . 

5 In this embodiment, in comparison with the first 

embodiment, the metal foil layer 30 in the support plate 17a 
having a conductive pattern can be used as a GND plane 
function. For this reason, improvements in electric 
characteristics such as a reduction in GND inductance in a 

10 package form, an EMI shield effect, a reduction in crosstalk 
noise, and the like can be achieved, 

A method of manufacturing a flip-chip type 
semiconductor device according to this embodiment will be 
described below, FIGS. 16A and 16B are sectional views 

15 sequentially showing steps in manufacturing a flip-chip type 
semiconductor device according to the second embodiment of 
the present invention, and FIGS. 17A and 17B are sectional 
views sequentially showing the steps next to the steps in 
FIGS. 16A and 16B. 

20 In this embodiment, the same steps as the steps up to 

the step shown in FIG. 12A in the manufacturing method of 
the first embodiment are used. An explanation will be 
started from the step next to the step shown in FIG. 12A. 

As shown in FIG. 16A, height adjustment jigs 19 each 

25 having a predetermined height are arranged. on both the sides 
of the semiconductor substrate 1, and the support plate 17a 
in which holes having diameters larger than that of the 
solder bumps 16a, 16b, and 16c are formed in the same 
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pattern as the arrangement pattern of the solder bumps 16a, 
16b, and 16c is arranged on the height adjustment jigs 19 
such that the support plate 17a and the inner peripheral 
surfaces of the holes are not in contact with the metal post 
5 electrodes 15 and the solder bumps 16a, 16b, and 16c. In 
this manner, an insulating resin can be filled to reach the 
periphery of the metal post electrode 15 and the joint 
portions between the solder bumps 16a, 16b, and 16c and the 
metal post electrode 15 and to have a predetermined 

10 thickness. A resin injection portion 18 for injecting an 
insulating resin is formed in the support plate 17a in 
advance. In addition, an insulating layer (not shown) 
consisting of, e.g., polyimide is formed on the support 
plate 17a, and a metal foil layer 30 consisting of, e.g., Cu 

15 is formed on the insulating layer. The metal foil layer 30 
is formed like a conductive pattern. As the material of the 
support plate 17a, any one of a conductive material and an 
insulating material may be used. 

As shown in FIG. 16B, the conductive adhesive agent 31 

20 is buried into gap portions between the solder bump 16a, 
serving as the GND external terminal, of the solder bumps 
16a, 16b, and 16c and the holes formed in the support plate 
17a having a conductive pattern. At this time, a 
thermosetting process may be performed to the conductive 

25 adhesive agent 31 under predetermined conditions as needed. 

As shown in FIG. 17A, an insulating resin is injected 
from the resin injection portion 18 of the support plate 17a 
having a conductive pattern, and the insulating resin is 
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filled to reach the peripheries of the metal post electrodes 
15 and the joint portions between the solder bumps 16a, 16b, 
16c and the metal post electrodes 15 to form an insulating 
resin layer 20 between the support plate 17a and the 
5 semiconductor substrate 1. At this time, as a method of 
forming the insulating resin layer 20, when a liquid resin 
to be injected as the insulating resin layer 20 has 
excellent fluidity characteristics, the insulating resin can 
be injected from the resin injection portion 18 by potting. 
10 In this manner, the insulating resin can be easily filled 
between the semiconductor substrate 1 and the support plate 
17a; 

As shown in FIG. 17B, the height adjustment jigs 19 
arranged on both sides of the semiconductor substrate 1 are 

15 removed. At this time, when the insulating resin layer 20 
is made of a thermosetting resin, a resin hardening process 
may be performed under predetermined conditions, and the 
height adjustment jigs 19 may be removed. 

As in the first embodiment, a disassembling process 

20 for cutting the semiconductor substrate 1 into semiconductor 
chips by a dicing blade 21 to change from the state of the 
semiconductor substrate 1 to the state of the semiconductor 
chips is performed. In this manner, a flip-chip type 
semiconductor device as shown in FIG. 15 can be manufactured. 

25 In this embodiment, as described above, flip-chip type 

semiconductor devices having electric characteristics which 
are more excellent than those of the first embodiment can be 
manufactured as packages by the processes at wafer level. 
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For this reason, since the number of steps can be 
considerably reduced in comparison with a conventional 
packaging method for manufacturing packages from the state 
of small pieces , the cost can be considerably reduced. 
5 In any one of the embodiments, although a polyimide- 

based resin is used as the material of the insulating resin 
layer 20, the material is not limited to the polyimide-based 
resin. The insulating resin layer 20 may contain at least 
one resin selected from the group consisting of an epoxy- 
10 based resin, a silicon-based resin, a polyolef in-based resin, 
a cyanate ester-based resin, a phenol-based resin, a 
naphthalene-based resin, and a f luorene-based resin. 



